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A. .PRESSURE 



(57) Abstract: A battery of large capacity 
that is excellent in storability, load, cycle and 
continuous charging characteristics and that 
minimizes gas evolution; and a nonaqueous 
electrolyte for use in the battery. In particular, 
a nonaqueous electrolyte comprising a 
nonaqueous organic solvent and, dissolved 
therein, a lithium salt, characterized in that 
the nonaqueous organic solvent contains at 
least one compound selected from among 
acid anhydrides and carbonic esters having an 
unsaturated bond and at least one compound 
selected from among sulfonic compounds and 
fluorinated aromatic compounds of C 9 or less; 
a lithium-ion secondary battery containing the 
same 
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±13 (1) 5K.X*m£thZ>^m*^**-- hik&Qok L-Xn. Mx.fi 1, 2, 3 
-^c/^v hy /u h y ^ ^ vx/u^^— K l, 2, 3 -^p^v Ky 

/VhUx^yxM^-f, 1, 2, 3 - ^n/<y h y ^-/i/ f y t'd/nV^/U 

/fr^— K i, 2, 3 -/p/n'v f y t-^ h y y^y^/^- i, 2, 

3 -/o/y h ]) h y ^^if — K 1, 2, 

t-/Wb!)-p- h/i/xy^/u^^-h, 1, 2, 3 — h y >\s \- y 

- 4 — 3c^/w<v-t? y^/i^/jN^— k i, 2, 3 — ^n/^y h y h y * — 
3, 5 -t?* ?vi^<y-t? y^/P*^ — K i, 2, 3-/D/^yMJt^MJ 

- 2 — ^ v-^- — Y%e<D 1 , 2, 3-/n^'y hUt-^MJ^/i'* 

^-h^S, 1, 2, 3 - ^^ y f y h M ^ y^/u/js^^ 1, 2, 3 
y a-— /vh y oi^v^/utJx^— k i, 2, 3-^^yhyt-/wh 

y ^a^v^/u^^— 1, 2, 3 y h y aj-— h ]) Z? $ 

- K 1. 2, 3 - y^ y f y h y ^<yf yx;i/*^- l, 2, 3- 
•79^ h y h y - p - h/U3iv^./u^^~ k i, 2, 3-/^y hy t 

^-/uh y K 1, 2, 3-7?^ hV ^—/^h 
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y*-3, 5 -v 5 ^ ^vw^y-t? y^yi/*^- K i, 2, 3 — 9 V V 3r — >V 

i, 2, hyt-^hy^^y^/^^-b, 1, 2, 

4 - 7^ > h y ^— >v v y ^y^/u*^— K 1, 2, — 
MJ/n^y^/i/^-h, 1, 2, 4 > hy h V ^^jv^* 
— K 1, 2, 4 - T'^y h U t-^ MJ^yf y^/i/^- i, 2, 4- 
^'^ > b y F y - p - F/i/xy^/i/*^- l, 2, 4 -7"^ > h y 
— )V h y - 4 -^^vW-iy-fef yj*./!/-;^ — 1, 2, 4-^^yfy 

5 -;yv^/w<y-t? k 1, 2, 4-^^yhytwi/ 
b y - 2 - ^ f^© 1 , 2, 4-^yhyt-^hy^;u 

h^S, 1,2, 5-^y^yhyt-/H>y^^^/i/*^-h, 1,2, 

5- ^y^yhy^--;H>yx^y^;i,*^^h, 1, 2, 5—<y^y hy^- 
— /t' h y ^n^y^u*^— k i, 2, hy^-zuhy^y-^y 

^./U/f;^.— K 1, 2, 5 - ^y ^ y h y ^■--'i' F y - p - b;uxy^/i/>js^- 
h^<Di, 2, 5 - ^y^ y h y h y ^^$^>- hi, 1, 2, 

■y-i/ V V a—si'h }) * f^^su**— l, 2, 6 -^drU-y h y yuf. y 
:x.^ y^./l^/^^.— K 1, 2, 6 -^=3r1f->- h y As b V 

K.i, 2, 6 -^^-^y h y /u- h y ^v-^y^yu^^— h % 1, 2, 6- 
^^rfy fyt-yi'fy-p-f/i/xy^/i/^^-F^©!, 2, 6 — 

hyt-^hy^/^-hs, 1, 2, 3-^yhy^-^by^^y7 

/l^*^— K 1, 2, 3 ^ y I> y h y y x/l/*^- h , 1, 2, 

3-^yhyt-/H>yyD^y^;v^-f, 1, 2, 3-^yhy 

a- h y ^y-t? y^/u^^— k 1,2, 3-^yhy^--;ufy-p- 
hA^^;*/^^— 1,2, 3-— h y^-— yu h y 
l, 2, 7 -^/^ y h y t-^ h y ^ ^ y^/u*^- l, 2, 7-^7* 

yhyt-/vhyx;?y^;^^^> s i, 2, 7-^y hyt-zn^y^ 

u/<1/X;Ut£^~ b , 1, 2, 7 -^-7°^ V h y h y ^O-tf y^/U*:^ — 

V. 1, 2, 7 -^7"^ y h y ^--/i' b y - p - h^xy^/w*^- i , 
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2, 7 h V it— h V */UtMi — Mg N 1, 2, 

^MJ^^^7^-h, i, 2, 8-*^^yhy^-/vM)x^y^/> 

— K 1, 2, 8-t^^^HJt-/WMi/D/^^*^-h s 1,2, 

h y^-— /uh y^^-tf^/u**— h N i, 2, 

bU - p - © 1 , 2, 

y^./W7^^— Mg, h y ^ ^-p— ywoi^ v h y ^ ^ v^/U/f;^— h N n 
— /Pjh^ ^ h y ac^ V-XyU/fc.^— h . b- y ^ ^p— /i^^ V h y -T-p/^^^yU/jN 

— K h ij n-;i,x^ y f y - 4 -xf y^^*^- hy 
n-yux^y hy7-3, 5 — v 5 ^ ^yw^if V-X/WTft^ — h „ hy n- jv 

* — US, h y p^p— /^o^y h y ^ 9 isx/vifr*— K V V * ^ xi — jvzf 
x2/<^/ Y y y^/ufc^— K h y ^fn-/i/yn^y b y ^p^v^/u^:^ 

— h y ^ f D-^/n^y h y hy^fp-^B^' 

y h y ^<>"lf i^^/U*^— hx h y B-;U/nXy h y — p — Y;v=^^^.;v 
h y p< =f- u— j\s~?xi s<y h y — 4 — ^^vwo-if ^^/U/jN^— 1>, h 
P-/U/p^yHJ-3, 5 — *J* ?vWO"t? y*/\s&^— K hVs*?- 
p— jXsyu^l/ h y - 2 — ^ v"^ W^^/U/ft^ — h^r<D h y y< 5=-P — JVfX2/<.l/ 

hy^/u^-hS, 3-^^/u-<^^^-i, 3, 5 - f y t-^ h y ^ ^ y 

^;y^-b, 3-^^/w<^^-l, 3, 5 - by t-^b'Ji^y^^* 

K 3 -^^/v^^^v- i , 3, 5-byt-^by /p^y^/^^- 

3-^^/U^^^ ^-l, 3, 5 - h y y y V^/U/^^— |>, 3 

-^/l^V^y- 1 , 3, 5 - b- y h y 'Oisf — 3-j 

^jV^y$l/-\, 3, 5 - b y /u h y - p - h x .3 - 

^^-/u-o^^-i, 3, 5 - M t^hy-4-xf;^yify^/i/*^- 
K 3 -T^wO^v- 1 , 3, " 5 — -h 1J a* — si* hi) -3, 
if v;*/!'*^— K 3 -*?-/U^.y?>- 1 , 3, 5 - by 
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/njs^— bm, 1, 2, 4 -^yf y h u h y ^ ^ y^/i/*^^ h , l, 
2, y V V j^V V ^f^x/ufr*— K l, 2, 4--<v-fef^h 

yt^hy/o^y^^^-h, i, 2, 4-^yfyhyt-^hy^y 
ify^^/u*:^.— k l, 2, 4-^yf y fyt-/kfy-p- F/^y^/u* 
h^coi, 2, 4 -^<yf y h y h y ^/i/*^- hif © 3i^;u* 

bm-,1, 2, 3, 4-^yfhn-;urh7^^y^^-h, 1. 
2, 3, 4-^yf Fn-;urb7x^y^/^^-f, 1. 2, 3, 4-^ 
^y7hn^f l>77'D^y^^-K 1, 2, 3, 4-7'^yfhD- 
/I'fh^^yf y^^^-b, 1, 2, 3, 4-^^yr hn-/i/f h7-p 
- h/Uzc>-^./u^^— K i, 2, 3, 4-7*^yf ha-;l'fh7-4-xf 
;W<^-t? V^/u*;^— K 1, 2, 3, 4-7°^yfho^fb7 d E-^-3, 

5-Wf;Kyfy^*^-^oi, 2, 3, 4-7*^y7fp-^7h 

y ;* y I — h7x^y7/u^- k y y h-zuf h^zfas*^ 

y h-zi/fh^-p-h^y^/^^^f, ^y^xy^y h— h ^ — 
4 — a^vu-O'-tf — K ^y^^y^y Y—^'r V 7 *cX — 3 , 5 — 

v 5 ^ ^/v^y-tfy;*/^*— h^o^y^^rc y * y h — ;i/r h7^^- MS 

u < (i i , 2, 3 - yn/^y h y t-zu f y^ ^ y7v^*^- h , l, 2, 

3-/p/-?yhy t-^hyx^y^^^-h, i, 2, 3-yo^yfy^ 
-/u h y ^<y-fef y^/u^^— k i, 2, 3 -7*n/y h y /u h y - P - f 

/U^y^/U*^ — b^(D 1 , 2, 3 - 7*n^y h y b y 7,/!/$^- hi, 

i, 2, 3 - t 4 ^ y h y f y ^ ^ y^^*^- 1, 2, 3-^^^h 
y /H- y ^ v^/utJs^— k 1, 2, s-T'^y hyt-^hy^yf y 

*/Uz}^ — K 1, 2, 3 -7*^ y h 'J ^--/i' h y - p - F;uxy7^*^- h 

m<Di, 2, 3-^^y-hy^-— /uhy^/i/^- vm, 1, 2, 4-^>h 
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1) a!— ;v Y ]) * ? isX/Ufc* — K 1, 2, 4 y h y ^ h V =^9 is* 

/ufr*— K 1 , 2 , 4 > h y Ji-'-ZU h y -^ify*/^*— K 1 . 2 , 

4 -y^ y F !J t-A- h!J - p - F/Uxy^/i/*^- i , 2, 4-7 r ^y 
h y )V Y y ^/U7^^>— h y >f n-^yn^'y h y * V^/utf;^ — 
K h V * ^-n— /u-7as<i/ Y ]} y^/u*^- K hMf P-^P^y 
h y ^yi? is^jUifrjr-.— K Y V J T^n — /u^p^-?^ h y — p — h/u^cy;*/^ 

h^<7^ h y ^^d— yy^n^y h y */ut}^— Mg, 3 - y- 
i,3, 5-by^--^M)^^y7/^^-h, 3 -^?vw<y^y- l , 3, 

5 - M) t-;!' h y x^y^/v^^ - b v 3 - ^ f /v<y^ y - 1 , 3, 5-Y 
y h y ^y-fef y^/y^c^— K 3 -p< ^vu^y^ y- l , 3, 

h!J - p - h;i/xy^^*^-|^© 3 - ^ f/^y^ y - 1 , 3, 5-h 

y it— j\s y y ^/y*^— yw&<d 3m*^&*— hm, 1, 2, 3, 4-^y 

h /y-f ^y^y*^.— K 1, 2, 3, 4 -7^ yx h n— yy-r h 

7 zc^ ^7s/U7is%.~- K 1, 2, 3 , 4 y^ h V2— jv=r Y ^^<>-^^^/u 
K 1, 2, 3, 4-y^yf hn-/Wf h7^p- h/i'xy^^*^- 
h&<Dl,_2, 3, 4-^yr hn-/i/f h7^^*^-h«v ^y^xM 
y h-/i/r h7^^^^^*^- ^^^jcy^.y h-;Ur f7x^y^/u* 
K ^y^acy^y h— a-^ h ^y-fe? y^/i--*^— K ^y^y^y h 
—}Vr Y *7 — p — h/vxy^M^ - h^<D-<y^aL y y h —/^r h7^/^ 

^— nf<D4i7/u*^- Ymx*hz>„ 

J: Difi l< 1 , 2, 3 -/D^y b y ^ b y^ ^ y^;i,*^- f , 1, 
2, 3 -:7°a/-?y h y /y h y - p — h/w^^^/u^^— h „ 1, 2, 3-^ 
^yhyt-^fy^^y^^^-h, 1, 2, 3-7*^y hyt-^by/< 

y-tfy;*./y:*:^~- K 1, 2, 3 - T'^y h y t^/i/ b y - p - f/uxy^yu* 
K 1, 2, 4 - 7*^y ^ y h y > ^ y^/^- 1, 2, 4- 
^y h y /u Y y -p - h/y^y;*/y/ft^ — K h y p< ^n — yy^n/^y h 
y ^ ^ y;*/y/}^ — K h y ^ ^p— /y^p^y Y ]) — p — h/y^y^A-;*;^ — 
K 3 -^A^y^y- 1 , 3, 5 — h y it — A* h y ^ ^ y .X Asft^. — h > 3 
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— > ^/w< 1 , 3, 5 - h 1J ^-/U - p - h^x^^/u^^- 

tbTV^ t><fcV\ * ft ^r^jT^'t' 5 <t , HI 7/VtP^f/l'S, ^^7/^0 

^f/uS % /N-7^tn7 f ^S^Oii^-7;ui-a7^^;H, 
n-l-^f^xf/H, - 3 f-/U7*f^l, X—^yU^-n- 

5 - ^f/l/^^i/A'S, /<— — 7 — p* ^-/U^-^^^S^CO^-I^^— 7^ 

^crTA-^/i^ Z? t^-s^m, ^tn^/^ 1. 1, 2, 2--r 
)»7 7;UtPif;H, 1,1, 1, 2-fh7 7y^nif/H > 1, 1, 2, 
2, 3, 3, 4, 4-t^^7/Utn7f/Ul, 1, 1, 2, 2, 3, 3, 4, 
4, 5, 5, 6, 6 - \?y i *)7j\'*v^*\//Vmeg<Dmft7 ■yXW&MMTA'* 
/H, 1, l, 1, 2, 3, 3 — 7 frXn-fu tT/uS % 1, 1 — tr* 

£fc_LfSn 2 ttlfiUi<0«#«r*U ft* b< 14 1-6 i^f L< 

4fc, ±B2Z 2 f4 2£JUL©SEBc«:*U L< He 2 ~4 *>5„ £fc 

l 2 i4^^im^t7KmjmT-i^^«ee$nfcz 2 -ffio5g^^^^-r 0 ^SL 
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CH 3 

CH- 
I 

CH 2 - 



C 2 H 5 

CH- 
I 

CH 2 - 



C3H7 

CH- 
I 

CH 5 - 



C4H9 

CH- 
I 

CH 2 - 



?5 H 11 P6H13 



I 

CH- 



CH- 
I 

CH2— * CH2- 



CH 3 

CH- 
I 

CH 2 
I 

CH 2 - 



CH 3 
CH- 
(CH 2 ) 2 
CH 2 - 



CH 3 
CH- 
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CH 2 - 






CH 2 ; 



CH 2 . 
CH 2 - 




CH 2 - 
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CH 2 - 



CH 2 - 
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CH 2 -- 



CH 2 - 
C 2 Hs — C — CH 2 - 
CH 2 - 



CH 3 

CH- 
I 

CH- 
I 

CH 2 - 



C 2 H 5 

CH- 
I 

CH- 
I 

CH 2 ^ 



C3H7 

CH- 
I 

CH- 
I 

CH 2 - 



C4H9 

CH- 
I 

CH- 
I 

CH 2 - 
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CH 2 ^ 
1 


CH 2 - 


CH 2 - 


CH 2 
1 


(CH 2 ) 2 


(CH 2 ) 3 


CH- 
1 


CH- 
1 


CH- 


CH 2 - 


CH 2 - 


1 

CH 2 ^ 



i i 

(CH 2 ) 4 (CH 2 ) 5 

CH- CH- 

I I 

CH2-" CH2--** 



CH 2 - 
I 

CH 2 
I 

H-C- 
I 

CH 2 
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CH 2 - 



CH 2 - 
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CH 2 
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CH 3 -C- 

CH 2 
I 

CH 2 - 



CH 2 -~ 
I 

CH 2 
I 

C9H5 — c — 

I 

CH 2 
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CH 2 -~ 
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CH 2 - 




CH 2 - 




CH 2 -~ 
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CH- 



CH- 
I 

CH 2 -- 



CH 2 - 
I 

— CH2 — C — CH2-^* 



CH 2 - 
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CH 2 - 



(2) it'i^K5 7 7i^t^M^- Yit^-mt LTte, Mx:Wc> 
v 5 ^-— /ut^ (2, 2, 2 - h y 7/i^^-o^^ V^.yU7j>^— h) , x^y^t- 
yut^ (2, 2, 3, 3, 3-'<>^7/l'tP7'a^y7A'*^-h) „ x.^>- 
i/t-/Hf^ (2, 2, 3, 3, 4, 4, 4 —^zf# 7 >Vir cr — 
h) ^ i^^/l/t^ (2, 2, 3, 3-7h7 7/l'tn7 , o/-!y7;l/*^ 
— h) . i^y^-/Vt^ (2, 2, 3, 3, 4, 4-^t7/UtP^> 
h) , /Hf * (2, 2, 3, 3, 4, 4, 5, 5-^"^ 

^^/P/jN^— h) , ^Z^-Jir— /Hf^ (2, 2, 3, 3, 4, 

4, 5, 5, 6, 6, 7, 7- Kf^^/l^n^T^^^/U/J^— H N x;^>- 
v 5 ^-— /V tf X (2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 
9 /vHrxi^zf? M x x^y^t-^fT. (2, 2 . 
3, 4, 4, 4 ^^/U^^— M , ai^^v 5 ^-— /Hf^ (3, 
3, 4, 4, 4-^y^7;^P7*^^/^ h) ^ x^y^t-^t'^ (3, 
3, 4, 4, 5, 5, 6, 6, 6 - / ^/U^n^^-tJ-V^/U/fc^ — M „ 

/Hf* (3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 8-hD 
T^y&^/U^n;*-^ ^ y^/W/fr;^ — h) , x^y^^— /Ut*7 (3, 3, 4, 4, 

5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 1 O -^7°^f*7/l' 

arxi^fti v^/U/Jn^— h) \ i^y-y^/nf^ {2 - - 3 
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— 5 — ^vu^^rvvu) rc^ >^yU*:^— h } . > i?*— /Hf^ {2— 

— yjv^ru - 5 ^vu) ai^v^/u^^— h} „ x^yv>t-^t'^ 
{2- 5 -^^-/V^-^^/U) y;*/U7t>^ — h } „ ai^^v 5 

^— /Utf* (4, 4, 5, 5, 6, 6, 7, 7, 7 - / -t^/U^o ? l/^fr 
H , x^ry*;^-^^ (7, 7, 8, 8, 9, 9, 10,10, 10 

— / •7"^ r /u-^n^^7 ^^/t^^.— h)^cooi^ yv't-^v'^-'i'*^- 1 , 
2 — -fx^y^i/Hr^ J\s\f* (2, 2, 2 - h ]) 7;\s#ujc? V^/UtJn^— h) „ 

1, 2-7 , n/^v ! t-/l't^ (2, 2, 3, 3, 3-^>'^7/Uto7'n/-?y 
^/U/Jn^— M „ 1, 2-7 B P^^>v 5 ^-—/l^k°^ (2, 2, 3, 3, 4, 4, 4 

y/v^-uz?? ^^>vfc^— h) > i, 2-yn^yi?t-;n^^ (2, 

2, 3, 3-f h77/^n/n^y^;v^-l>) „ l, 2 -t'o A'y^t- 
/Ufc'X (2, 2, 3, 3, 4, 4 — l'**'**!- h) , 1, 

2 -7"B/<y^ (2, 2, 3, 3, 4, 4, 5, 5 — J*"* * n 

l/^jVifr^— h) s 1, 2-7 > n/>'y^t-/H^^ (2, 2, 3, 3, 4, 

4, 5, 5, 6, 6, 7, 7 - KT^^/W^d^r/^y'JX/UTj^— M % 1 , 2 

— :/ da* /Hf;* (2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 
8, 8, 9, 9 -7 )V3ru^~? $ ^^/U/Jn^— h) , 1, 2— 7*a^ 
V^^^(2, 2, 3, 4, 4, 4 -^^t7;U^-Dy^ >-*/U*;fc — h) „ 
1, (3, 3, 4, 4, 4 —^"s* Z7/^u-f^ 
/U**— h) N l, 2-7*a^y^t-/Hf^ (3, 3, 4, 4, 5, 5, 6, 
6, 6 — S •f-yjv^-u^.^y-l/^jvfc^— h) „ l, 2 -^P^y'i?*- /u-tr^. 

(3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 8 - h!Jf*7;^nt 
b) „ 1, 2 —-fxi^^^Hr^ (3, 3, 4, 4, 5, 

5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 1 0 x # 7 ;ulr n 
7 f #i';*/Ujfcjfc — h) ^ 1, 2-^B^yS?*^W {2- (^—7^*0 — 

3 - ^ ^vu^^vu) ^^V^/u*:^— h} . 1, 2-/DA'y^-;ut^ {2 

— 5 — * =f-)V^*ri/jV) Z/*/UtH*~ h } s 1, 2--7°n 
A'y^^/Hf^ { 2- 5 — 9 ^ y^/i^/fc^ 
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— H , 1, 2-7'D/N , yv ! t-/Hf7 {2- (/<— — 5 — **f-j\,Jr$ 

h} , 1, 2 - yn/N'y^- /Utf* (4, 4, 5, 5, 
6, 6, 7, 7, 7 -/^7/l^n^7>^ h) % 1, 2-:/p/^ 

v/t-/H:^ (7, 7, 8, 8, 9, 9, 10, 10, 10-/t7;^P7* 
^*/U7fr^—h)^<Dl, 2-7'as<lsVj-—;lsiSx/U7£^~-Ym, 1, 3-7" 
D/N'y^twH:^ (2, 2, 2 - b !J 7^tni^>^^^^^ h) , 1, 3 
-7 , n^yv , t-;l/k'7 (2, 2, 3, 3, 3-^y^7^tn7°n^y^>'U* 
^— h) N 1, 3-7°n^>"^^Ut'7 (2, 2, 3, 3, 4, 4, 4-^7* 
^ — h) , 1, 3 -Zfv^ls-Jjr— /Hf* (2, 2, 3, 

3 — x h77;^n7*D^/i/*^ hK 1 , 3 — :/p ^-J>^— )V tf* ( 2 , 
2, 3, 3, 4, 4 — ^^1^7/U^-C3 h) % l, 3->^n/N 8 ^ 

— r/Hf* (2, 2, 3, 3, 4, 4, 5, 5 ? V jV3rv<)/$ 

— h) , 1, 3 -T'a^i/^^-— yHf* (2, 2, 3, 3, 4, 4, 5, 5, 

6, 6, 7, 7 - K-T^^/u^n^^^-^/utf;-^— 10 > 1. 3-^p^^^v 5 
t-/l^t^ (2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7, 7/8, 8, 9, 
9-^^rtf*7^tn7ty^/l'*^-h) ^ 1, 3 —zfu s^fi?**- ;V\f^ 

(2, 2, 3, 4, 4, 4- — dri^^/U^-n^'^>'^/U^^.— h) x i, 3 -Z? 
n/N'y^-zH:'^ (3, 3, 4, 4, 4 — 37/U;*-p :7** V^/U/j^ — h) , 

1, 3-7*0/^^-^^ (3, 3, 4, 4, 5, 5, 6, 6, 6-/^7 
/!^-p — 5ry-i/*rv~fo^— h) ^ 1, 3 -zfn/^V'ir— /Hf^ (3, 3, 4, 

4, 5, 5/ 6, 6, 7, 7, 8, 8, 8- M)r*7y^P^^y^/^^ 

— M > 1, 3 -T'p^^v 5 ^-— /Ufc** (3, 3, 4, 4, 5, 5, 6, 6, 7, 

7, 8, 8, 9, 9, 10, 10, 1 0-^7 I ^f*7/^Df*y^^^- 
' M . 1, 3 --fxi/^-JHr— jv\f* {2- (s<— 7/v*u- 3 - * ^vK/^viO 

^ V^/U/ft^ — j> } s l, 3 -7°n/N°yv ! ^-/H:'7. {2 - 7/U^-p- 
5-^/1^^/10 ^y^/l^*^ — Ms 1, 3-7'o^yi;t-;Hf^ {2 

— 7/i^^-p - 5 — ^ 'f-tvOrt ^viO h } , l, 3-zfu 
aV^-zH^^ {2- (/•?— 7/U^-p - 5 ^^^-^^/l^) ^ >^/U;Jn^ 
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— H> 1, 3-/n^V^t- /Ufcr^, (4, 4, 5, 5, 6, 6, 7, 7, 7 
-/f-^/u^-n^^c? h) , l, 3-ynXy^t-/i/t^ (7, 

7, 8, 8, 9, 9, 10, 10, 1 0 - J t7/l/tB7* — M $ 

01, 3 -^P/^v^—/^;*/^^ — 1, 2 -7^ ^ ^t-./Wtf^ ( 2 , 

2, 2 - J- U >-X/U7js^.— h) „ l, 2 — ^v?^-— /Utf ^ (2, 

2, 3, 3, 3-'<y?7^to7'D^y^/^-F) , 1,2-7?^^* 
— (2, 2, 3, 3, 4, 4, 4-^7°^7/U^-o^^>'^/U7Jn^— h) % 

1, 2-7*^^^-/1'^ (3, 3, 4, 4, 5, 5, 6, 6, G - S ;U 
^-n^^f-^^/WTjs^— b) , 1, 2-/^>v?t-/l't^ (3, 3, 4, 4, 

5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 10-^^f*7;w 
tpf*^/^-b) ^©1, 2 -T'^V^t- /l/v?^^*^- 1, 

3 — ^v 5 ^"— /Wfc°^. ( 2 , 2, 2-F!)7/l'tox^y^;^-h)' > 1, 

3-7"^y^-;H:^ (2, 2, 3, 3, 3 ^ a ^^^./^/^ 

^— h) , 1, 3-7 , ^yv ? t-/l'^ (2, 2, 3, 3, 4, 4, A-^-f* 

7/U^-n^^>^/U^^— h) „ 1, 3-7 t ^yv , t-;l/t^ (3, 3, 4, 4, 

5, 5, 6, 6, 6 - ;-T7/l'a-u^*-V-l/X/l>&*~- h) ,1, Z-zff^'J 

/H:'^ (3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 
10, 1 0-^7°^r/J7;^Df*>^/i'*^-h) fOl, 3-/^'^ 
— 1, 4 — yi^t-/H: * (2, 2, 2 - MJ 7;U^- 
Dx^y^/i/*^- H % l, 4 /Hf 7s (2, 2, 3, 3, 3- 

^y^7;utP7°D^°y^^*;^- h) , l, 4-7^^^-;^:*^ (2, 2, 

3, 3, 4, 4, 4 -^^^ V^/Utf;^ — h) , 1, 4-^^>'v J 
t-/l/t'^ (2, 2, 3, 3 -T 1 h V 7J\s*u ^us<l/X/U7fr^— h) , 1, 4 
-/^y^-A't^ (2, 2, 3, 3, 4, 4 -^dr-^7/l-^-py^ ^^./W/f: 

K) x 1, 4-7^>i/^-/H:^ (2, 2, 3, 3, 4, 4, 5, 5-^" 
^ ^ 7/U^-a^<^^ ^^yUT}^^— h) „ 1, 4 — ^v 5 ^"— /Hf X (2, 2, 
3, 3, 4, 4, 5, 5, 6, 6, 7, 7 - K7*# 7/1^^" a ^7°^ ^^/U^^.— 
h) % 1, 4-7^y^-^t^ (2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 
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7, 7, 8, 8, 9, 9-^tf*7/UtDyt^^*^- h) „ 1, 4- 
-fVlsV'it— /utf^. (2, 2, 3, 4, 4, 4 ^.x/uzfr.* 
— h) „ 1, 4-^^^vj^— /Uf^ (3, 3, 4, 4, 4-^^^7/U^-cry 
— h) x 1, 4-^*^*-— /Hf* (3, 3, 4, 4, 5, 5, 

6, 6, 6 —J t7/^P^tV^/U*^- h) . 1, 4-y^^v 5 ^-— /l^fc* 
J* (3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 8-h!if*7/^D 

^ ^^/l'*^— h) ; 1, 4 — /Wfc*^ (3, 3, 4, 4, 5, 

5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 10-^7*7/^n 
fDl/*.;^^— h) > 1, 4 -!7** y-^i-- /Hf* { 2 - - 3 

-^f^f/i') ^^v^/W/i^^— H % l, 4-^y^;H:^ {2 - (✓< 

-7/i'tn-5-^f;^v'yt') y^/i/*^- h } , r, 4 

— /Uk'^ {2— - 5 — ^ ^/W^-^^-zw) h} „ 

1, 4 lsi?$r— sut'x {2- 5 -^^vi^^/u) ^ 
>-;*/U7j^— M . 1, 4-7?^i?*— /Hf* (4, 4, 5, 5, 6, 6, 7, 

7, 7 - /•7-^/U^-a^7 B ^>^./U'^^— h), 1 , 4 — T'^ ^v 5 ^— /Hf* (7, 
7, 8, 8, 9, 9, 10, 10, 1 0-7t7;^pf*y^/l/*^-h) ^ 
©1,4 -Zf ? 1 ( 2 , 
2 , 2 - h U 7^tnx^ v^/U*^ — h) , 1 , 4 --0"fef ^ v*^— JU \? 7* ( 2 , 

2, 3, 3, 3 --<^^7/U^-o^a/^^^/l/^:^— h) „ 1, 4-^^if^v? 
t^fc*^ (2, 2, 3, 3 , 4, 4, 4 -^-f? y^^rn $ v^yuzj^^— M , 
1, 4 -^Vif^v 5 ^"— yut'^. (3, 3, 4, 4, 5, 5, 6, 6, 6-S -T7 
/U^-D^dr-^-V^/UTjN^— h) „ l, 4 -^>"t? ^v^— /UtT^ (3, 3, 4, 
4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 10-^7* 

7^07*^/^^^ %r<D i , 4 -^yf y^t-^^^^*^>- hi 
%<t> 2tifi*/i'**— Mb£-#> ; i , 2, 3 -/n^v h y /n* y * (2, 2, 
2 - h y 7;>tnx^ ^jx/m^— h) N i, 2, 3 -T'a/N'^ h y h y 

^ (2, 2, 3, 3, 3-^<^^Z7jU^raya/<^^jU^^.— h) , 1, 2, 3 
-^□y-s-^ h y yuj. y ^ ( 2 , 2, 3, 3, 4, 4, 4-^7/l'tn7' 
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^V^yu**— b) x i, 2, 3 -7°us<is b V * b V * (3, 3, 4, 4, 

5, 5, 6, 6, 6 —J ^-^yU^-a^dr-^>-^/U^^— , 1, 2, 3-;7°o 
/<yhyt^HJ^ (3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 
9, 10, 10, 10-^f*7/^Pf*^M^h) fOl, 2, 
3 -7"p^v h ]) /H> y hm, 1, 2, 3-^^y|!)t-/H^ 
y^(2, 2, 2- MJ7;vtnx^y^/u*^-h) , l, 2, 3-zf*^b 
!J,t-/Why^ (2, 2, 3, 3, 3 -^^^^/U^-n^n^v^/U/jN^— K) „ 
1, 2, 3-/^^ hy^Wl/hy^ (2, 2, 3, 3, 4. 4, 4 7 
/k^-o^^^^/W^^— h) % 1, 2, 3-^^yH)t-/Uhy^ (3, 3, 
4, 4, 5, 5, 6, 6, 6 - h) . 1, 2, 
3-7'^yhyi--/l'fy^ (3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 
8, 9, 9, 10, 10, 1 0 -^-y^^fliy JU^-u^X h) 

1, 2, 3 - y^y f y ^ h y t>i, 1, 2, Fy t 

-/U h y ^ (2, 2, 2-fy x 1, 2, 4-^ 

^yhy t-^hM (2, 2, 3, 3, 3 ^py^^^/Uzis^ 
— M „ 1, 2, 4-y^yfyt-;H-!)^ (2, 2, 3, 3, 4, 4, 4- 
^7°? 7;\/*u7~Z l/^/ls**— b) , 1,2, 4-^^^ b y ^-/l' f V X (3, 
3, 4, 4, 5, 5, 6, 6, 6 - / i~y jU^-u^^-^-^^/U^^~ b) , 1, 

2, 4-^yby^-^hy^ (3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 

8, 8, 9, 9, 10, 10, 1 0 -^y^^X 7)Vlrxi y*3> ^^A-*^— b) 
m<Dl, 2, 4-y^yby^ — r\s bV */w-j^ — hlg. hy^fn-;n^y 
h y * (2, 2, 2-hy7^tox^y7^*^-f) „ hy^f p- /l^* 
^hy* (2, 2, 3, 3, 3 -^>^7/U^-c2^a/>°v^./W7iN^— h) „ bV 
^fD-;H^yFM (2, 2, 3, 3, 4, 4, 4-^7"^7;^n7'^ 
— b) x by^fn-zUx^yMlT. (3, 3, 4, 4, 5, 5, 6, 

6, 6 hh h y ^ □ — yuoc? hy^(3, 

3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 10-^ 
rf $7*13 7 t\s3TU 7*13 l/?. >Vfo%~ b) %r<D b V t^U— /Urc > h ]) 7.;]sft% 
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— bM, hy^^c-^n^yh!;^ (2, 2, 2 - h V y^-fru^? 

— b) , H)>fo-/^o/^H)^ (2, 2, 3, 3, 3-^^7/V 
ta7 , D^ , ^;u*4 - M , bV jU-^xsyO b V * (2, 2, 3, 3, 

4, 4, 4 — ^-fZ l/^>\si£%— b) ^ h!J o-yUT'n^y h 
y* (3, 3, 4, 4, 5, 5, 6, 6, 6 - / j-? u^*-? 1/ */U**~- 
b) . h y ^D-;U/a^y M; J* (3, 3, 4, 4, 5, 5, 6, 6, 7, 

7, 8, 8, 9, 9, 10, 10, 1 0 -fZ^iJ-? r^Jm*?*! l/^^-fc^ — 

H^fn-/i/7*p/^ 1> V x/ufr*— bM. 3 - * ^-A"*** >- 1 , 
3, 5 - f !i ^--/u h D x (2, 2, 2 - h JJ y/ua-v^.? i/7.)\sib*— b) ^ 

3 — > ^/W^* 1 ', 3, J^bV* (2, 2, 3, 3, 3 
y^/^a^PA'y^/^-h) , 3 f-Jl"0# 1 , 3, 5-MJ 

;Uh!J7. (2, 2, 3, 3, 4, 4, 4-^7"^7/Ui-n7'^y^M4- 
M , 3 -7^/U-<>*>- 1 , 3, (3, 3, 4, 4, 

5, 5, 6, 6, 6 —J -ty jV^-u^^r^-^^jVi^^— b) , 3 - * ^/l"*^* 
is— I, 3, 5 - h !J t-^ b U X (3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 

8, 8, 9, 9, 10, 10, 10-Ay^7*7;^nf*^/l'M-H 
|©3-^f;i"<y^>-l, 3, 5-F!)t-^by^^*^-hi, 1, 2, 

4 -^>"tf ^ h U hy^(2,2,2-hU 7;l/tnx^ h) N 
1, 2, 4 -s<-y& > h y A*h V * (2, 2, 3, 3, 3 ~^<>j> 

-?us<ls7.;V*^— b) .1,2, 4 ->"t?V I- y /I^ h y * (2, 2, 3, 

3, 4, 4, 4 V^./U^^— h) , 1, 2, 4-^^if>- 
h y h P ^ (3, 3, 4, 4, 5, 5, 6, 6, 6 - / -Ty /V^- u^^r^ 

^X/Ufr* — b) , 1, 2, 4 --<^if > h y ^— /U h y ^ (3, 3, 4, 4, 
5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 10-^7*7;!/ 
tof*^^*^-b) ^©1, 2, 4 ---O-if:/ h y h» y — 

f*3g*f<75 3i^;^^- ; 1 , 2, 3, 4-/^>fhD-;ur 

* (2, 2, 2 - h y ^^/UtJn^— b) , 1, 2, 3, 4-^>; 

r hn-;Uf (2, 2, 3, 3, 3 — ^<^9 7"p '*^7s>Vfo% 
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— M , 1, 2, 3, fn-;l/f (2, 2, 3, 3, 4, 
4, 4 -^^Tl'toy^^/^^ M ^ 1, 2, 3, 4-^*^1-0 
-yVr h7^-^ (3, 3, 4, 4, 5, 5, 6, 6, 6 - / t7;Vt a ^=ir-y- ^ 
*/U5j>*-H „ 1, 2, 3, bn^fh7^ (3, 3, 4, 

4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 10-^7* 

V^yU/Js^— h) ^GD 1 , 2, 3, 4 — ^7 h o— /Wf h 7 
^*^-hg v ^y^i!)^!) h-^7h7^ (2, 2, 2-h!J7/l/tci 
^^/Utfc*— H „ ^^^zcy^y (2, 2, 3, 3, 3- 

7 n^P/^^/M^ — h) s * y h — A^f h 9 ( 2 , 

2, 3, 3, 4, 4,. 4— ^TZ^^/U^n:/*^;*/^.* — h) % ^^^a^y ^ 
y h-/W7h7^r^ (3, 3, 4, 4, 5, 5, 6, 6, 6 - / /U*u 
■y-l/X/Ufc^— h) , ^O-foL}) *}) h-^r ^7^^ (3, 3, 4, 4, 5, 

5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 10.-^^7/^0 

f-ft v^/U/Jn^— h) ^.<n^i>&=- ]} * y h-/vr h7^/i'*^-Hf©4l 

£?£L<te, /i/tf^ (2, 2, 2-H)7/v*0i^y^/i'*^ 

— h) N ^V-Jr— /Wfc* (2, 2, 3, 3, 3 —'O'fr 7 jV^v. -?v;*l/* 
/Uft*— h) , x^^/Hf^ (2, 2, 3, 3, 4, 4,, 4 — J ~^~? *7 ~7 f\s 
tn7^y^/i/^-f) „ l, 2 -T'nX^v?^-— yi^t'^ (2, 2, 2 — MJ 
~7)\,jru^$ VJX/U/i^ — h) % l, 2 -7°C2y-?^^^-— yUf ^ (2, 2, 3, 

3, 3 -^<^^7/W^-P7°ny-?^^/U7j>^— h) „ l, 2 -T/n^Vv^— /UtT 
(2, 2, 3, 3, 4, 4, 4:-^-7?y;\s$-u-?'5'Zs*fri£*— H x 1, 

3 — ^n -/Hf^ (2, 2, 2 - MJ 7/utPx^y^/i/^^- f.) % 
1, 3-70/^^^^ (2, 2, 3, 3, 3 .—^sfr ^yix^-a^D/-?^ 
h) „ l, 3-7D/>'y-/t-/utf'7 (2, 2, 3, 3, 4, 4, 4 
-^^^/W^ny* ^^/W^^— h) v l, 2 Vv 5 ^"— /Ut'^ (2, 2, 
2 — h y 7 M * 1 , 2 -7^ Vi^t- /Uhf^. ( 2 , 2, 
3, 3, 3 T'/U^n^c/^^/U*^ — h) % 1, 2-y^^v 5 ^"— )V 
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t:** (2, 2, 3, 3, 4, 4, 4 -^zf* ^/M"n — h) , l, 

3 /Ufc** ( 2 , 2 , 2 - h y h) % l , 

S-y^y^t-^t'^ (2, 2, 3, 3; 3 -'<^9-7J\'jru-?u/<^*)\'ib 
b) „ 1, Z—-f 9V*?1r— /Hf* (2, 2, 3, 3, 4. 4, 4-^7^ 
^/I^pt*^ H , 1, 4 >S?aJ-— ;Ut*^ (2,. 2, 2 — h 

V yjU^-uzL? V^/UtJs^— h) , 1, 4-/^^^^^'^ (2, 2, 3, 
3 , 3 — <l/?-7/\s3-x2-zfxiy<y*jV7fr^—y) , l, 4 — >->>;<}-— /Hf;* 

(2, 2, 3, 3, 4, 4, 4 —■ r ^~?$ 7 I/^jVOf.^— b) !$(D2ffi 

;<—7/i<*ciT/\'*/\>'*-?^X/U7fr*~-hfc'£-%) ;l, 2,. 3 -yns<> b D * 
— /UhVX (2, 2, 2-MJ7^tnx^y7/^^-h) „ 1, 2, 3-7" 
D/^MJt-/l'MJ^ (2, 2, 3, 3, 3 — <is? Z7/U^ttizfv2y<^^/U^ 
^~b) \ 1, 2, (2, 2, 2-H7^tni 

^i/^A-*^— h) , 1, 2, 3 h y h U ^» (2, 2, 3, 3, 

3 -^>^yjV^-X2zfx^/<^^;U-^^— b) .1,2, t-^h 
y^ (2, 2, 2-HJ7;UtPx^y^;^^^h) .1, 2, 4-Zf^l^b 

V sf—sish!) X (.2, 2, 3, 3, 3 h) > 
h y ^ ^-d— /Uji^ ^ h y ^. ( 2 , 2 , 2 — h y is*.j\s7fr^— h) , 
Mi n — /Uxl ^ > h y ^. (2, 2, 3, 3, 3 -^V^ ^p/^V^ 

yu^^>— h) N H>f D^n^yh!)^ (2, 2, 2 - h V 7 svir n ^ ? 
l/^fva^^— b) „ MJ^f D-^n/N'yhy^ (2, 2, 3, 3, 3 — <> 
?-7ju3rw7 , u/<i/*jvfo^—h) „ 3 -p< f-As^l/? is- 1 , 3, 5 - > V * 
—JV b y * (2, 2, 2 — h y 7^tcx^ >^/U7j%^— h) , 3— ^fvl"<>" 
3, 5 - hUt- /Uhy^ (2, 2, 3, 3, 3-^7^n7* 

m ; 1, 2, 3, ho^fh7^ (2, 2, 2-M)7^o 

^ ^^./U-^^— h) „ 1, 2, 3, 4-^V7fn^rh7^ (2, 2, 
3, 3, 3 — *<l/9 ~7 )Vjjrxi7*VL,*i/7>jVfc%~- b) , ^l/? =c- ]) * V ;VT 
b7*X (2, 2, 2 - h y >-^yU/Js^~ b) s ^<^f^})XV b 
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— /u-f h?** (2, 2, 3, 3, 3 9 ^/VtPyn^y^yU^- h) 

BUlE (3) iU^^T, R 3 — R 5 ft, ^jifUffiiLt, TkmiW^Xtelftm 

^y/a^/H, 7 y /uS^©^it 2 ~ 8 ©7^^=;^, :7ai=/ug N h 

y /H,xf;k7x-;n s :;^f/u7 3 i=/i/S^©^it6~ 8 cot y 

j^^^l~4C9Tyu^/^X(i^^^c2~4cor/i-^^/wS^0^ L< . «fc 

R 6 RXJR 7 li, ^tL-ett^^LT, 7K^J^^X«J^*#:l ~8COj^<b7K^S 

mm<Dl%mWt 1 ~8 CDT/i^/ug. ^=^1, ^y7o^;H, ry/u^co 
^*^2~8 COT^^- — /t-S. Z7^~/lsm. xf/i,7i-/H > v?^ 

^*^7~8coT7/^^-/us^^tt*^n^o ^-et, fcmm*. J%m%Ll~3<D 

TATA'S* 2 ~ 4 CQTA-^— ^ai—A-g, h D ^y^S 

t*-^S, ^y^n^uS, Ty/^S^(Dj^3S^2~8C0T/l^Jr-/W'S. 

n 3 teO~4<Z>^fu L< fiO~2<£>g$U £ >9 b < 0 
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(i) is 9 A* {T;v*?v) t ? l/^ju-fc* — hm : h V * V $ is*. 

/Uv' y VJ^/u-*^— K |> y ^^rvvuv-'lJ yu^ ^ vx/PxfN^— K M)7 

y /u> ^✓'^./u^^— K h y ^yv?;i/-> y /v* 9 i/^/v-fc^— k 
"f-jvV* f-Asi/V A;* ^^^./u*^— K v^^vur/n h'/Uv'D/M 

As* ? ^^/xs-fc^— K t — /f/Vv ? > f/Wv-'J /u^ * ^^/i^^— K v 5 ^^- 

;Vis]) $ isx;U7is^— K -if* fA-7s^f^!J ^ v^/u*^,— K 
K T V A-is* f-^v'U 9 k MJ y f ^!J^y 

- ( h y ^ f^-y y a-) ^^vu^ * ^^./utJn^— k 3- (hy^^-/u^y^) 

y /i^ * ^^A-*-^— K t-'T'J-tvV'y-^^i/}) ;i>y 9^*;vfc%—Y, v 5 ^ 

i ~4©7/^;ust*fe t>v n 3 =0 -efc^> h y r/w^i/y^y ^y^/u^^ 

(i i) (TA-^rA) hm : h V * ?-JUis V Aoc* > 
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V*/u^ — K h y y y ^o fcVu-yy 3/;^*^ — K hy/fyUi/J) 

/ux;£ v;*^*^— K h y y^f /i/i/JJ ;ux^ y^/i/*^ - y\) t -^f 
J-jUi/}) ^x/U7fr^— h y — ^r^i/i/y /Ux:^ l/*)Vi£%— K hy 

7i^v'y>'wx^ k h y ^o-^/u-v'y /ux.^ ^ 

xf /i/^^f/i/v-y k >>y ^vi^n tvu-y y /ux^ 

K ^/i^y yy"o tvwyy /ux.^ k -f^/vv^^-jv^ 

^/w^^/wy y /l^x^:/;*/^^ — K v^^/u-y y^n tvu->y/i/x^y^ 
yU/Js^— K. t^f/^ yT'of/i'v'y/ux^y^yu*^- v J yf^7x 
x/u-yy /ux.^ >-^/i^7^^— K-yp< ^/uy^^fvuy- y /ux;^ K 

^<y vVi^yy ^vwy y /u-x.^ ^^/u/f:^— h , t^/i^yy ^a-> y ^x,^ 

r y /v^^f/wv/ y /ux-^^^/wtJn^— k h y ^ ^-/ui/y /u^^/u 

x^y^/u*^- K l— (MJ^f/i'v'yyi') x^;i/x^ /i^/fr.^ — h „ 2 

- oy^t^yy^) z^/^^ ^*,U7^— k 3- (Fy^f^-yy^) 
-fx2 b°/wx.^ ^a^if e>ft<5„ 

rfrko&^-cte, h y y ^-/u-y y/^^^x/^TjN^.— Fyif^-yy/u 
x-^^^/u/t^^;— b N hy/Dtviz-yy^x^y^/u*^- hyyyynf 
/i^yy ;vx^ k h y ^t/uyy^x^y^/v*^- k hyyy 
V^vi^y y /n^ v;*^*^— k hy t - yf >u-y y ^x^ h , 

y ;ux^ v^/W/fc* — K t - yf /U-y^ f /u-y y /ux^ - -yx. 

1 ~4^>T^^/W®-Cfo<9 . n 3 = 0 T'ifo5 h y 7;v=5f/l/;y y ^x^ 

(i i i) i/y/u (T/i^/u) y°P/-?y^./U7^^— : hy^f;u-yy^7 
p/-?y^/WJi>^— h N hyif/wv/y/uyn/Ny^/^^-h, h y 7n tvuy 
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]} yf^!J/i/7'o/N"y7M^- K h y >f y y^vi'v'y /^n^y^/i/*^ 

/uyp fcVu-v'y A-yn 7ft ^ — K ^•yu-i' y/n tf/us/y /uyp/-?:x 

/^y /u-^n/^y-^/W/^^.— K v*y ^/loj-y ^-A-v' y /U7°n >;*/W7f^ — h „ 
v^fvi^r y^n tVui^y K Hr9 3'fl'&4 y^P fc'A-v' 

vy/i/yn^y^/u*^- K h y y^A-v'y /w^f/u/n^y^/u*^- K 

l- (Kyyf-^>y;v) ^^-/u^n^v^/ix^^— k 2- (hy yf/^y 

/u) ac^-yu^p/^y^/U/jx^.— 3- (hy yf/^y/u) /ctVu/D^y 

(i v) s/y/u (ta^ao -ff^^^-fc^—vm-. hyyf/^y/^y 

y^A/ft.*— k h y y^p tvu->y k hy^f/^>y 

/^yy y;*^*^— k h y-f y^f/^>y/^^y^M^- k hy t-y 

fvuv-y A-yy ^^/l'zfr^-- K h y ^V/Wv-y /u/y y^A'/ft-^ — K h y 
7 j.— /I'i/y A-yy vjx/usfr.^ — K h V ^yifAsis ]) suzf& >^/u-4>^— K 
^^/Wv^y f/i'v'y Ay~y y^A'/fr^ — K f-^^n fcVWv'y A-yy y^A- 

v^y f /W y / n kvw y /^y y^/>*^- h , y^vu^y f;u^ 
y ^yy k t - /i^^y f y /v/y y x h , 

^jvir? ]) A-yy y^jvi^^.— k Vzz.^-)vj yyp tVUv'y A-^y >' ; *• 
/^7^>.^— K ^-y fvuv?^ y/n t'/Ui^y Ayy :/;*A/ft.* — K v ? yf^7x 
— /uyy yuyy ^^.a-tIn^— h , i/y f ;>7 x^f ;u-> y ^7*y y^/i'*^ - K 
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'<>'v f ;i'v ! > f/u^/ y yu:/^ yj*A-7fc.^ — K If ^/Wv^ 5vw> y ywy^ y;*/w 
afr* — K 7 !l f /Vi/ U K b V * fvuy y ^jv 

:7**y;*/u**— b, 1- ( h y ^f^v-y ^) ■ p^f-As? 9 *s — b, 2 

- ( b y * ^A-y y /w) zn^yu^^ >^/U7is^.— h> 3- ( h y ^/i^y /w) 

(v) (T/U^r/U) ^y-t?y*/W*^— b£I : b V * y /l"< yif 

h y ^^y^yy k h.y :/d tvuy y 

■^<y-£ y;*/^.^.— k b y y y^p evuyy ywo-fef ^^/u^:^— b> b y :/ 
^/v »> D y f y ^ ^ - K b V -i >* 'ff-fris V yjx/u*^ — b> 

by t —Zf'f-tV^ y /W<y-£y;*/U)ifx^— b, h!)'sdrv';i'v'l);^yf y^/V 
tf^— b, Hl7x=i/UJ«'y;U'«y"l?y^/U*^^b, h y ^y^^ji/^y 

-if y^/U-/*:.^ — b, ^^-/L'v?^ ^/L-y y /U^Vfef V^/U-jJn^— b „ ^^f/l/^P 
fcVuy y /l^y-tfy;*/^.^-- b. vM^vl"^ y7"n fcVwyy /U^tVif y^/Ux^ 

h x -?*}-)\>*j* ^/wy y /i^y-tf y;*A^^-- t —-f ^yvy y 
/i^y-ify;*./!"*^— b> v?^f /ut^f /I'i/U^yf yx/i/*^- y^ 
^•/uy y^o evv-y y /wo-if y;*/^^— b„ nr#f'fl'*J<< yy°p tr/uy y /u 

^<y-fcf y*/U/fc4— b, v 5 ^ x=:/Vi/!) /WO"tf ^^./V/Jn^.— b> v'y^- 

y*^*^— b, tf— /uyv^vwyy /w<y-tfy*/U/ft^ — b, 7 1l;^^f/i. 

y y yu^o-t? ^^./utJn^— k b y >« ^/v^y y /i-y ^/w<y-£ y*/^^— k 

l- ( b y fvvy y /w) ^^-yw^y-tfy^/u*^— b, 2- (MJ^f^yy 
/U) :n^-/w<y-t?y;*/Uj}N^ — K 3 - ( b V * ^fri/VM ~fn tVu^yif y 

wttk^&^-m. b y * f^V y/U-Oif y^/w*^ — b. M^f/Ui/y 
/w<y-tf y*/u*;£ — b. h y 7n t>i/ y y^yf y^/u*^- byyy 
7p tf/uy y /w<y-if b> b y yf/v^y^yf y^/i'*^- 

f y y7f /^yy ^yf y^/wjjN^- by t-7f;t/yy/i//<yf y^ 
xf/wi/^f /wyy^yf y^;i/^^- *J * =f-j\,~7u 
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y /WO-tf ls*J\s-fc^— K v^y ^/l^f y-fu fcVUv' ]) /U'O'if ^^yUzfr^ — K 

(v i) (TVl^/U) - p - h/H^^/l^^ — hgi : MJ^f^^'J 

/u— p — h/Uzc^^/UTjN^.— K h 1> if /ui/ y /u-— p — h/nvjx/U/jN^.— K 
h y t'd tf/us/y/u— P - h/n^^/u^^— k b y j y^a tvuiyy /u- P 

-r y^f-^vy^- p — h/n^^/u/^^.— k h y t — y^/uv-y /u— p — h 

/ny^/u^^-h, f y 'N^^/Uv'y /> - p - h/ny^;u*^- b y 7 
ai^/uixy /u— p — h >-xyU/j^^— h „ h y ^<^vvu-> y /u— p — h/u^ > 
*/U/J^— ^ i^/i^y ^vu-> y /w- p - h/n>^/U7f;^— K S^y fv^b" 

o tvu->y /u- p - b/n^^./i'^^— k v?y ^-A~f y-yo tvuv^y /w- p - 

- p - K 9 Jx.?-j\"4 y^a t'/Uv' y ;U— p - h/uoi^^/W 

^^vuv^ y^o tvuv^y /u- p - h/n>.x/W7ft^— k v>y^- 
/u^ y /u— p — h/n>^./k7^^— k v>y ^vi^ c E .^. ; f-/u->' y /u— p 

tf=./u^y. ^/uv- y /u— P - h/n^^/U7jN^— h N t y /ui^y ^/U'>- y iv— P 

- v^/U'^^— h y y f/i'v' y /wy p — f^x v^/u-*:^— k 
l- (fy^f/^>y^) m^-zu- p — k 2- (hy^f 

/l^y/U) ifvu- p - h/nv^/U/Jx^— K 3- (MJ^f;i'Vy;u) 

CtubOft^T-fix h y y f/w^y/^-p - h;uxy7/i/*^- K hyxf 
yu-^y /u-— p — h/n^^yu*;^— K b y t*d tf/Uv^y/U— p — h/nv^/u 

^-h, h y yyp fyt-v^y yu- p - h/n^^/U7jx^— h s hyy^/uv- 
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h U t -^f/UV!) A'— p — h A-^y;*/!^^ — K ^^vb-y y. ^A y 
1> p — hyUzc v^A*^— h, f/^n fcVuy y /U— p — h/Ux^x^ 
— vM^/i^y y^n tVuyy yu- p - h/uo^^/utf;^— K y^/Wi? 
* f-A'isVA'— P - h/UJO-^A^^— K t -yf^v 1 ^ ^vwy y p — b 

/i^y*/^.^— k i^^^A'W y y*o tvu-y y /u— p — h /Vcxy ^/u^^.— h 

(vi i) ->U^ (TA"*A') - 4 -^5vi^>-fef ^^/l.7j>^— h|p : }> y > 
fvl'-yy /U— 4 — aL^vl^yify;*/^^ — K h y y A — 4 — jacfvu 

^<yif l^/HM*-? K h y y°n t>i/l) yu— 4 — ^c^vU"<^1r y;*.A7i^ — K 

hy^ yy°n tvuy y a-4 -^^vw<yif >^/W7}^— K h y y^vus/jj 
- 4 — oc^u^O"^ y;*./^^— k t> y y y/^/vyyyi/- 4 -^^A-^y-tf 

y;*/U7iN^— K h y t -/f^i/ y /u- 4 — ^i^vw<y-tf y;x/W3fc.^— f> N h 
y 'N^rv'/i/v' y /u— 4 — j^/u-o-tf >^/utJn^— k h y y ^~/uy y /u— 4 
— ^^./w^-tf y^./U7}N^— f v f y -<y v*A"> y /u— 4 — ^^yu^v-t? v^/u 

7"n fA-yy a—4 -xf;>/<yf k y^ ^vu-if yy°n tvwyy 

/u— 4 — j^/i^y-tfy^/nfr.*— y^yuyy- f7i/->!J^- 4 — 
-tfy^A-Jtc^— K t -y^vu-yy. ^/u-y y /u- 4 -ac^/u^yify^/ujj^.— 

yp fA'V'!; /V- 4 - xf y^/i/jjs^- t^f"/i'V s -1' yy"a fcVuy 

y yu— 4 — J.^yW<yif ^^/WtJn^— K f/U7ix;l"> y /u— 4 — :x^,v- 

-<yif ^xsutSs^.— x^f;vV!J/i'- 4 — jL^yi^y-tfy* a* 

K '<yv ; /l'V ? yf/l/v'!J/l/-4-xf;l/-<y-|fy7/Uj)N^-f, tfnyu-y 
^ f/Uv/ y A- 4 - jc^yu^^-tf y^u*^— h % t y ywv 5 ^ f/i/v/'J A- 4 - 
aL^vw^Oif y^/W/jN^— K h V * f/ui/y A^ ^A— 4 — ai^/u^yif 
A*;*.— K 1- ( h y y y yu) cx^A-- 4 -^^A^y-tfy^/U/*;^ — 
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K 2- ( h U * f-tV-y^) /U) cn^/u- 4 K 3- 

5. 

(v i i i) ->y/U-3, 5 - v 5 ^ ^/W^-fef^vWU*^ — Ym : MJ^f/W 
5 -v 5 ^ ^/^^-^^^./u^^.— K MJxf^>>jj;u-3, 5- 
v^^vl^^-tf ^^./U/f:^— K h y :/n t°yu->y /U- 3 , 5 - i?t ^/l^^if 
C/;*./^.^ — K h y kVi^v-y /W- 3 , 5 -v 5 ^ ^/U-^^if^^/U^^ 

5vv^yyu-3, 5 -^y ^/i^o-t?^*^*^— k mj t-'/f/v^y/u- 

3, 5 -S^^vWO-fcf >^/U7i^— K h y — ^rv^/Ui/y /U- 3, 
/U^^-^^^/U/f:^.— K hy7x=^>y/l'-3, 5 — v 5 ^ ^vW<:/-tf ^^y^ 

K h y ^>vvw>y }V- 3 , 5 - i?j ^yi^<i/if >;*yu*;t> — K 
yUv>y< ^vui/y yu- 3 , 5 - ^yi^Vif^^yWl^ — K ^yl^P tfyU 
v^y/U-3, 5 - i?* f/V^Vf i^yMs* — K, v'^f/Ky^nkW^y/u 
-3, 5 -v 5 ^ ^/u^^-^^^/w*^— K ^^•/U5?p«^-/Vi ! 'JJ/v— 3, 5 - v 5 
t 5vw<>1f i/X/U7fr^— K t -zf^JUi?* f-Asi/]) /U— 3 , 5 ? L ' W< 
^if^^yutf;.^.— h % v?;* ^f-JVUrV 'f-A'i/ y /V— 3 , 5 — if* ^yWO'-tf Is^jV 
afr.*— K yy°n fyu^y /u- 3 , 5 — ^ ?v^^<V^?v;*y^7J^^ — 

K t^f/^ yT'ci tfyuvy /W- 3 , 5 ^vU-'Oif — K 

*J *=f-;V7 yu^y si*— 3 , 5 - v?^ fvwO'if Vjxyi'jfc.^ — K *J*?-;V7 

^^^-yuv-y yu- 3 , 5 - v>y ^•/U'<>-tf>^yW7j>^— k ^yy/^^ ^vus/* 
y/u-3, 5 - v 5 ^ ^vwo-t? v^/UTfx^— K tr=. yuv?y ^yu-> V su— 3 , 5 

if y^yUTj^— K b y y ^yUv^y /V/- ?vu- 3 , 5 - i? * ^vw^-tf V*y!^ 

k i- (by^f/^yy^) ;x^yu-3, s-^y^y^v-tf^^yi'*^ 

— K 2- ( h y y 9- si* is l) )V) 3L<?~/u-3,. 5 — ^vi"0"g * — 

K 3- ( h y ^^yi^v'.y/u) /DtVi/-3, 5 -v'y fvWOif >*yU/J^ — 
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nuts (4) stfcjsv^-c, R 9 . ~R l2 {i, ^en^n^AibT, fc&m+jLnBkm 
y /ws^^/u^^^/uSxi/^^/w^^^/us^^^^fce — 8 cor y — /i^s. 

R 9 iR 10 , 3?.(iR 11 i:R 12 ^s:v^}c^bT^^^i--5^^c{4 N R 9 
tR 10 , XteR 11 ^ R 12 /^^LT^5^£r£i^ ^13-8, #£b< 
ft 5 - 6 OJ5gJt5^^7K^Sr^i-5o R 1 0 <fc R 1 ^SV^^i-^-^ -t 

T?t>#* L^0>H\ 1, 4-^-^-dr-^^- 1, l-m^KMMffc5, 

(ix) 1, 4-^^-^-^^-l, 1 *>K1MMMR : 1, 4-^*-* 
ifV-l, 1— v ? ^~ d rv / K (R 9 ~R 12 = H) N 3— *7vU-l, 4-^^^-y- 
^-1, 1 - v f ^-^v' K (R 9 = ^^vUg. R 10 ~R 12 = H) , 3 -oi^vt-- 
1 , 4-^^-^lJ-^- 1 , 1 — v 5 ^"^^ K (R 9 =xf;H,R I() ~R 12 = H), 
3-7-pbVu-l, 4 -^-^-^r-y-^- 1 , 1 -v't^E-v' K. (R 9 = :7 P Pfc 0 /Ug. 
R 10 ~R 12 = H) , 3-7^-1, 4-^^-^ih^-l, l-^t^v-K (R 
a =yf;H, R 10 ~R 12 = H) , 3, 4-^*^1^- 
1, l-v^^v^K (R 9 iR u = >f^iv R 10 iR 12 = H) % 3, 

4 -^^-^--y-V- 1 , l-WyK(R' iR n =xfA/S, R 
10 iR 12 = H) , 3 5 -*7vu- 1 , 4 1 , 1 -v 5 ^" 
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*->K (R 9 =xf/H, R 1 1 = ^ R'°iR 12 = H) . 3-7*=^ 

-1, 4-^^"dr-^>'- 1 , l-^drv-K (R 9 = 7*=/U£, R 10 ~R 12 
= H) % 3-h*=/U-i, 4 1 , l-v^^rv-K (R 9 = t'^/U 

R 10 ~R 12 = H) \ 3-ry/U- 1, l-v^^rv-K 
(R 9 =71)^1, R 10 ~R 12 = H) , 3 -^Vvvt'- 1 , 
1, l-v^^v'K (R 9 = -<>v>/l^ R 10 ~R 12 = H) e>n-5 0 

rtLfjO^^T't, 1, 4-^^-^1^>-l, l-v^^v'K. 3-^^/W- 
i, 4-^^-=¥if>-l, 1 -v^^v- h\ 3-^^/1^-1, 4-^^-^rif^- 
1, 3, 5-v^^W-l, 4-^^#-^>-l, l-^^-=3r 

1, 4-^^-^-9-^-1, 1 -v'sT^v' h\ 3-^^VW-l, 4-^^-drl^^- 
1, 1 K-C*>S<i 

(x) 3, 4 - x^if -yf K7 t Kp y- 1 , 1 - i/ h'll* 

"tfUMarfrSrJBJSfc, R 9 £R 12 =H) , 1 ?vl— 6 3 -^7- 
fv-^o (3. 1. 0) ^=3r-9-^-3, 3-^^-drv-K (R 10 iR n «^^ 
J^fife. R 9 =p<^vUg, R 12 = H) % 1 — zc^-fl,— 6 -^-#-9-- 3 -^T- Iff 

(3. 1. 0) -^U-:/-3, 3-5?^-*->K (R 10 iR n «^e^ 
R 9 = a:?vug N R 1 2 = H) „ 1 -7"o fcVw- 6 -^^1^- 3 -f-T - a 

(3. 1. 0)^^rf-^-3, (R 10 iR M ^i|*A e ^ R 

9 =7°c fcVu£ % R 12 = H N ) . 1 -y^/u- 6 3 -f-T — y? 1 ** n 

(3, 1. 0) — df-9-^-3, 3 K (R 10 i: R 11 ^^^^^^, r 
9 =y'^^m, R 12 = H) „ 1, 5 VvU- 6 3 -^T- t*v-^ 

D (3. 1. 0) ^=Sr-9->-3, 3-'^*VK (R l0 iR u ^e^ffilc, 
R 9 i:R 12 = ^f/H) % 1. 5 6 -^df-fr- 3 -7-7- P 

(3. 1. 0)^*17-^-3, 3-i?^->K (R 10 iR u ^^Sr«)*, R 

9 tR 12 =^/H) m&m-fbfrZo 
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r. n&©&a>-cw\ 3, 4-^/tf^v-r h7 1 .Knw*y- 1 , l-v 5 ^- 

if-v'K 1 ?vU- 6 — 3 -f-T— \f n (3. 1. 0) ^df^^ 
-3, 3-v ? ^"^rv'H\ 1, 5--5?X^U-6-^-#^-3-^-T-tf->^P(3. 
1. 0) — 3,; 3 -v^^ri" K*©f h7t Kef t7x>© 3fii 4 

t7xy- 1 , 1 -S^a-^F-f-KaMfr* L< > 3 , 4 -a^^v-x h7t Ka 
ft7xy-i, l -5^*#^K*«#* Lv\ 

(4) atjE^Sft^O^flti, il^2 5 0i^T, ^*U<f±l 

8&iB (5) xUcfc^r, R 13 ~R 15 ii^Mtiiitt, 7y$g : F-ei^$ 

i -:7°P fcVUg, n -7*f/H, i yUS. sec -T'f/l'S, t e r t - 

t-K*«C 1~4 5„ 

M2-8, Ifrteft** 2 ^-4 LV\ 
^it6~12©7!J-/L'Ii:ttlt b V ^M, 

^§ffSfc7~ 1 207 7/V^r;Hi Lttt, ^S^*, V a 
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*fcxR 13 ^R 1 /l4^L-C,Slltfe*igS:^UTt>J:<,*^«3ti: LTte, ■ 
(5) ^T-^frSte^fc^AtetfJi: Ltli, N, N-v^ ^-/w^ * 

$ K^(D^^ y^/u*y7? K0;N, N- *?^*?jv^# ^*/v-fczs7 % K, N, 
N-^f;n^7/^y7^ Kv N — N — 3i^/U3i^V^/u*^T 
U*§ffli?y^;i/*y7? Klg ; N, N-^^f;Hf^;i/*y7? K^<D 
fn/^/i/^yT? Ki;N, N - i?* ^vwOi? >T 5: h\ N, N — 

iy^^-ju^^-^^^/UTis^T ^ h\N, N-i?zfv fc'/WOif ^^/VtJn^T 5 K> 

n, N-v'7"f-My^y^;i'*y7 5 K^o^y^y^/^^^ R^s ; n, 

N — v 5 ^ ^"/U b y ~7 jV^rxi ^ $ is 7,;\s-fcl/7 $ K\ N, N-t^H)7/^D^ 
^■/U b U r7/l^n ^ * >-^/U7j^ y7 ? ¥%?<D V ]) yj^^-n ? ? ^^/U/fc^T % K 
m ; N, N-v ! ^f^y^7;^nx;?y7;u*y7 5 Y^<n^l/ 5 ~7 jvjtu 
l/s\;vfcl/7 % F^g ; N - * ^vu^n A, N — ;c^vu:/ci 

N — ^/I'T'n^y^^^ i>, N N — * ftv^f? A, N — 

^w^y^y7?K, n, N-v^fvL'^ ^>-^./u^^r s: k % n, n 

-vJif/ux^y^/i/^y/^ Kx n, N-^^f/n^y^/^y7^ Ftf s # 

[B] «*«c'9«T©7y*$*r»*R-fk-fr* : 
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- v^/i^n^^-lf >\ l, 3 — v^/l^ra^V-tf >\ l, 4 — v?7/u^- a >< y 
if>\ 1, 2, 3 - h V 7 >\ 1, 2, 4-F!l7/Vtn^yf^ 

l, 3, 5-MJ7/i/tn^yfy, l, 2, 3, 4-7h77/vi-a^y > 
1, 2, 3, 5-rh77/^n-<yfy % l, 2, 4, S-fh^/^n^ 
^^^^/^^-D^^if ^^t7/Utn-<yf 2-7/W^-n h/U 
xy, 3-7/i'tDf;ny, 4 — ^/vofu h A'lO'* 2, 3-^7^*0 

2, 4-^7/Utn h/l/xy, 2, 5-i/7/^n h^xy, 2, 6 - i? 
|>;l/xy N 3, 4-^7/^0 h/ny, ^yy 1 h U 7/^7^ h% 2 
-7;^n'<yyn)7^7'f K, 3-7/^p-<y/F!J7^i7^K, 4 
-7;utD^y , /M)7/^7^K, 3 - 0 — 4-7/t-^- 

p-o-^f-yyy^ — TTVl^n — m — ^F->H' % 5 - 7/Vto-m-^i/l/y, 
2-^f;^yy*hP7;u^7'f F> 3->fMy/hU7/ut7^ F, 4- 

k^/l^a-^if >\ l, 2 - v^/l^n^Vif > % 1, 3-^7/l^^-p^^if 
>\ 1, 4 — v^/t^a^Oif >\ 2-7/Utn F^xy N 3-7;^p K/^ 

-hia^ [a] st? [b] ^?,iifti5'>^< i t> imcoiK&m cwr. r^p 

£ftJi£^6::£^T-#&V\ L< fiO. 0 5li%Kh «fc >9 L < 12 
0. im*%^Jt. mc&t. b< (4 0. 3 li%«± t ^ 5 J: 5 l-t f ^ 5 , 
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te7M%£*T> il:»ll<tt5li%^T, MK^MiJiLT [A] 

fcib\ WSIiUT [A] © (l) 5txtt (2) ^-ei^nsM^ifflt 
t^i <9#* L< , j€t-0^ b< ttO. l~r7M%-e*>»K 3li%&Ti:t 

3©a*ftt>#*Lv\, [a] <d o) s:T'^^tL5^^^^ffi-r5^-a-> ssflp 

L<, 35^s 3M%E*T3&sftfc#S LV\, [a] © (4) S:_-e**ix5{k'frft 

&&/B-t-54§-a-f±> »^i©^tt^, o . oi~ion% 

SriftSririSj: «3 0£ L < , *t>#* L < fi 0 . i~2. 5ii%tfc5. [A] 

o (5) ST'tsns^^its^tt, asApfflo^wsASs ^TK^m 

»«©0. 0 l~5M%££#5w£:a s «k 9^U\ ^fc.^P^Ji: L~C [B] 
o^^tffltsi^ii, asin»l©^«4s % ^tK^^^wo. oi~io 
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# — tJ^ — K 4, 5 -i^x^/H:'-l/y*- tf;^ — K t'^ U>^7 — 

— K 4, 5 -y'7xX/Uk*r:Uyj;- — h fcf~ U — — Mfc 
: tf^/uzc^u^^ — 5i<^— K 4 ?vu— 4 - t'-/uxfi/y^- tJ?^. 
— K 4—^^/1 — 4 — tfn/Uai^- W^^ — 7jf^— K 4 - n -7°d fc'/U — 4 — 
fc^/U^^W^^ — tJ?^— K 5 4 - t^^^^l^^* — .5^ — K 

4, 4 -v^fc* = /l^^U>;*7— tf^— K 4, 5 - v'fc^/l^^l'V* — ^ — 
K /U^^U^^;— tf;^ — K 4, 5 -v^^^/i^^u:^ — h 

m<D t*~;ls3L*f-U^% — — Mb£*#) ; 4, 4 - ^-As— 5 ^l^^^" 
W>^7— tK^— K 4, 4 -v^^/U- 5 — ^ =3- \s 1/ ^=5- U > jj — M*— h^<D 

— J^^— K 4, 5 - v»7^ = /Hf=. uv* — K fc*~/i^^u>-;& 
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jMI" 6 r i: & X # -5 fc #> £ fifflij $ ft Z> o ^ * fi & 'P v ^ t Z <D ft&tf + # ft 

£L<{iO. 0 5M%J^±> L< #0. lli%^±, b< 

mmitVX [A] © (4) ST?*£ft3te^4&.«H£ffl-t-5»-6\ #tK 

Ol-l 0li%tfc5 <9#£ b< L< fio. 

3~5lt%tfc5„ [a] <z> (5) &.x-m£inz><k&V!i*®.mi-Z>M'£; ^7k 
* mflfM * k *j ^ s r>vx 1*1 k ^Fiasj^ & *ri- a gt»x * ^ 

/K^#J-^ttO. 0 l~8m*%T'fc^r<b/5S,j:«5 0^bV> o [B] oik&M&m 
1 ) tlttjy f^I : L i P F 6x L i A s F 6> L i B F 4 , L i S b F 6 ^<D«S$S 

7 yitmfe, l i a i c 1 4 m<ommmt^)U, l i c 1 o 4N l i b r o 4 . Li 
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2) ^mV^-^J^m. : L i CF3SO3, L i C 4 F 9 S 0 3 f 0/^-7^p 7/^ 
^^/UtJn>^^ x L i CF 3 COOf<0/-?-7;Vtn7;^y*^^I\ L i 
N (CF3CO) 2 fO^-7/Vtn7^y*M>^$ LiN (CF 3 S 

0 2 ) 2 , LiN (C 2 F 5 S0 2 ) 2 , L i N (CF 3 S0 2 ) (C 4 F 9 S0 2 ) <$(D'*— 
y/u^-xj. T 5 L i C (CF3SO2) 3 %<D'<— 

;u$lsxsu*^m*^h\ LiPF, (C F 3 ) 2 , L i P F 4 (C 2 F 5 ) 2 , L i PF 
4 (CF 3 S0 2 ) 2 x L i PF 4 (C 2 F 5 S0 2 ) 2 x I*©'*— n T/U* ^S&^f 

-TSW^y L i BF 2 (CF 3 ) L i BF 2 (C 2 F 5 ) 2N L i BF 2 (CF 

3 S0 2 ) 2 ^ L"i BF 2 (C 2 F 5 S0 2 ) 2 S?^ — 7/Vtn7/^ylSrtt5»!) 

y ^•^7A^^i^aT*fflv^xt>, 2®£A_h£M-8-L-c^-ct ) &v\ mb©>F 

T% »3K»C*»t^»i-<, *><>m^?m&&&-fL iPF 6 , LiBF 4 , L 

i C F 3 S 0 3> LiN (C F 3 S 0 2 ) 2 .&.U*L i N (C 2 F 5 S 0 2 ) 

urns y ^A&assjgfcfflv^tK wkl i PF 6 xjiL i bf 4 ws uv\ 

L i P F 6 Xf±L i B F 4 m<DmmV "TV^t, L i CFjSOj, L i N (C 
F 3 S0 2 ) 2 *fcf4L iN (C 2 F s S0 2 ) ,fO*7y*lrt|"!l ^ !7^:!££ £r#/B 

45©-Cff4 U\ y LiPF { XttLiBF 4 ^7 

0~9 8mA%&&$>. L i CFjSOj, LiN (CF 3 S0 2 ) 2 £fcf£L i N 
(C 2 F 5 S0 2 ) 2 ^^>il«tl5^7s/^^r«|y .3 0~2lt%^*5t) 

fi. L i BF 4 ^!Jf!7At^©5 0li%«±%£fe5ri:^ttV\ y ^ 
!7A4t«£ N L i B F 4 tfS 5 0~9 5m&%, L i P F 6 , L i C F 3 S0 3 , L i N (C 
F3SO2) j-RtfL i N (C 2 F 5 S0 2 ) 2 <fc OJfcS^^bJltfixS y f7^5^ 

^TK^^^^oy #7K5fc«*?«Efc»L.T % ii#0. 5^E- 
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/y >y h/^Tx L< tt2^vu/y y h/ugJlT, i9ff4L<l4l. 75^ 

/i-/y 5/ h/ujBAT©*SBS-c*>5. &s 5 fc«#«K©m*fiwas^H-^ 
l < 3 ~ 9 -efc^o 

3) : *J* h^v^ 1. 2->^ h*Vx^^ 1, 2 

4 ) ^tfc^— tvMP :xh7tKc277>> 2 - * ^Vl^ h7t Kn7 7>, 
1, 3-Wy7y, 4-;*?vU— 1, 3 - ^y7 ^jWrf btt^o 
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7 ) ^#pwm^ : y h v * v t v y 

giOgttk^2 0 : 8 0~4 5 : 5 5©t©fS)5. ^.(DU^m^. V + V 
^^f^fc 6 0fi%mtf5t)©fiS55 o icDM^^^ 

J-n?? h^t<DmMit^5 : 9 5 — 4 5 : 5 5T*fc5t>0. 3U4#7k*^K: £ 

_L, b< ft 9 0®m%Sl±, X b< «9 5^fi%^±T*fc<9, ri>o^ 

^UV*— tf*— h — xj?* — h^#glt^3 0:7 0 — 6 0:4 
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i§8ri6M%EA±s L< fil 0-8 OM%t<c* «t 

,vm <d*s 7 y m r =■ y - Mt&m ft ^ ^ if b jx 5 . ^ ® 4> & »t 5 a 
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1, 3 -zfns<i/*;v h > N l, 4 — -79 h >\ * 9 ^^ju^l/^/- J- A** 

4 KRtfl, 4 -7*^y^t-/i-i?^ *VX/u**- h*©^*^* ; 1 - 

^rtyy^/y, i, 3 -v^^/u- 2 ->f <yvy v>y ^Rt/N-^f-/^^^ 
W5K«0^1*ft*«;^y, it9 9^. B^^^<?©«fl2** 

UT. SF* L< «3 0 p p m^T*-Cllte7K-t-5^^ t tV> 0 

S^TLI^^LT'Jr-^^llXi^^nrv^So lot, #»^«5-&«?&<E>7l£ 
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^S$feK«fc3Xj»@$f-C3fcii>fc»^ffi (00 251) ©d« (®F^Sg|H) 
^o. 3 3 5~0. 3 3 8 nm, #C0. 3 3 5~0. 3 3 7 nmt*fc5t)©iS 
#*LV\, ^j£^<tSXjfe@^fT-*ft^:^^-y-^X (Lc) f4, ii^ 

3 0nm&l±JJL< 14 5 0 nm^#WIL< lil 0 0 nm£(±T*fc5 0 

ttSte^® (0 0 2®) <Ddji:^o. 3 3 5~0. 3 3 8 nmT*fc5Hi&^^ft 

<b u zcD&micmmwz y tx^i^itsis^ig (oo2s> ©dia:^* 

(0 0 21) Od«^^#v>j^*Ktt^Sfir<DfiI^^fia;JtT-9 9/1-80/2 

»tL<li3Mm£t±, J; <9 L< 14 5 ju m£(i, tt^L<l±7M 
m^Jiffc "9 > i§3T 10 0 M mJ^T, £f * b < J4 5 0 n mJ^T, 4 «5 £ L < f4 

4 0/i mJ^T> *t>*?3: L< 14 3 0 ju m^TT?*)*, 
^m«Wf<aBET&tCi5Jt^Mlf4. i§3t0. 3m7g£ii, #£L<f4 

0. 5m 2 /g^±> 4 <9#* L< f4 0. 7m ! /g^ L<ttO. 8 
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mV g £A±-efc 9 N iiS 2 5.0 mV g £*T> ^L<I120. 0 m V g J^T. 
«fc 9 #3; L< fit 1 5. Om ! /gKT, *t)if$L<ttlO. 0m 2 /g£lK'fc 

So 

##tU 1 5 7 0-1 6 2 0 cm-'WiillifcSt'-^P^k-^ai^I^ 1 
300 — 1400 c m-^fSIS^fc-g) ^ P b O I B t Lfcm^> I 

B i:I A Otfei$n5Rl (=I„/I,) i\ O. 0 1—0. 7<D$£ffi-C*>5 t><D 
*S#*LV\ ^fc, 1 5 7 0 ~ 1 6 2 0 c m-'WiffifiifeS li^, 
2 6c m-'WT, Wfc 25c m'^fCfc 3 & <Dtf$£f * LV\ 
lESffi^Iibtli, !)f^A3/^Mtft|5, Uf^^y^kfj, y 

li^JirLTfi, yfr/Utf^v'/U^ f/i't/i/P-^, >f^t/uo-7, tFn 
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»*U<ttl. 55g/cm 3 ^ tlClftKlil. 60g/cm 5 «±ffc. 

•3, *>o«jfttt^fftLTv^ttwr. wjc«H«i*<. jKy^utru 
<mmm> 

y ^!>A=y^/U«^ift^tt (L i N i 0 . 82 C o 0 . ls A 1 0 . 03 O 2 ) 9 0Si%i^ 
y -7 yft,\f~D7 ! ls (PVdF) 5li%i:7-fefvy^7 7^ 5fift%<h&*l 
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Li P F,4r 1 . 2 5 m o 1 / L ^-^U — if^— \- 

fcfcloy nyrfAR^^^St^- ht^m?iil^1*A^fcJbT*0. 35kg/c 
m 2 -C^PJE Lfc c HI 1 \Z -fcm.ftL<DWtV&WTmm*7Fi-to 

y J*~y>r/vife&m\M<n lNFlBJSfc 9 ©*fc**Sr 1 8 OmAh/g £ U 

— M£;££L-fc-h-C\ 0. 2CC4. 2V*-eMtfcf, 0. 2Ct3VlT* 
OSSrttU ^flB<^7^- — — i/a ^^rfTofCo OV^O. 5Ct'4. 2ViT?fl 
Lfc&, 0. 2Ct3VS-C?SJt»tU 0. 2 C^^4^3}e*fCo *S3*« 
H©*j/HlliO. 0 5 C i Lfc, 

&*?MfittS*<BifcT L 0. 5CT'4. 2V*T?*tLfcft, 85tO 
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fc#>, O. 5C-C"4. 2 V^X'^mLfc^tCO. 2CtMltM©0. 2 



0. 2 Csxm^S (mAh/g) 



HiS^iJ 2 

i, 2, 4 h y a-— /^h y ^v*^**— hoiJ!ipi^3it^i 
i, 2, 4 -y* > h y h y ^ * >-^.^^^— hwrnaqasr 5 mszut 

###"J 1 

L i P F 6 & 1 . Omo 1 /-LOm^X^^-t^^U^iJ — ^^— Y t^f- 

;^-t^-fi©H^I (^-£-£M»iti : 1) loolt^fa, 2, 4- 

h y )v h y ^ ?>>*/U7}%*— b imm^M^tz-h<D^m^mt lt 
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Jfctfc^l 2 

asaqfflt l-c 1 . 2, 4-y?> h v*— /uh y h^ftt^ 
xxft^nm-s-^^^ftxibz* 

^iSM 4 

y ^ >7 a n s</u h fe-BrmtVo (l i c o0 2 ) 9 omm%ttfi) 7vikV~l)T' 
1/ (PVdF) 5mA%kT^:^-u^yy v t 5li%i:5:I^L, N-^^/u 

^777^ M&*87. 4li%iPVdF9. 7lf%i7-tf ^^7 7 

L i P F 6 & 1 . 2 5 m o 1 / L (Dm-frXSft-t Z^?- l^^X —7$*— b t 
)V*^,i>%—&*~ (^tfqfttl : 3) lOOlf^t^U 

— /tf* — h 2^*^^^^^^^^^— *mfi¥f&<!: U 2, 4- 

[y tf>§!i5g] 

±ffiM, ^7L^4 5 % x qz±^?L^0 . 0 5m mZ> 
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fcablOU a 7 h^««l«rttAy^-b-CO. 35kg/c 

Df^n^v M^b^JOl i^raSfc 9 (Dftcmm* 138 mAh/g £ U 

— bWtfe } kL1t±X\ 0. 2C"C4. 2V^-C^mU7t^, 0. 2Ct3VtT* 

Lfcf, 0. 2Cf3VjfMiU 0. 2 C^cm^a^^ftfCo **536SS 
&f<D% y hmSftfiO . 0 5 C i Lt„ 

2&*!¥fatt*fc<DilfcTUfc*?&&0. 5 CT*4. 2V*-cas«bfc&, 8 5tO 
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